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DIGITRIP MICROPROCESSOR TRIP UNIT RETROFIT KIT 
SECTION 16953E 
SECTION 16953E 
DIGITRIP MICROPROCESSOR TRIP UNIT RETROFIT KIT 


GENERAL 


SCOPE 


A. This specification covers the complete retrofit of a trip system to a low voltage air power 
circuit breaker with a pre-engineered Digitrip retrofit kit. The Kit shall include a Digitrip Trip 
Unit, an auxiliary CT module, a Direct Trip Actuator (DTA), quantity (3 or 4) current sensors, 
a rating plug, interconnecting wiring harnesses, mounting brackets, copper connectors 
(when required), hardware, and installation instructions. 


RELATED SECTIONS 


APPLICABLE CODES, STANDARDS AND REFERENCES 


A. The Digitrip Retrofit Kits and components shall be designed and manufactured in 
accordance with the latest applicable IEEE/ANSI Standards. 


SUBMITTALS — FOR REVIEW/APPROVAL 


SUBMITTALS — FOR INFORMATION 


A. When requested by the engineer the following information shall be submitted: 
1. Descriptive Bulletins 
2. Product Sheets 


SUBMITTALS — FOR CONSTRUCTION 


QUALIFICATIONS 


A. For the equipment specified herein, the manufacturer shall be a nationally recognized 
manufacturer of Low Voltage Power Circuit Breakers. The manufacturer shall utilize the 
technology and design of their power breaker trip systems in the retrofit of other 
manufacturers breakers. 


REGULATORY REQUIREME NTS 


DELIVERY, STORAGE AND HANDLING 


A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. 
FIELD MEASUREMENTS 


OPERATION AND MAINTENANCE MANUALS 

A. Operation and maintenance manuals shall include the following: 
1. Instruction books detailing retrofit kit installation 
2. Trip unit instruction book 
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3. Application Guide detailing wiring scheme and testing procedures. 


EXTRA PRODUCTS 


PART 2 PRODUCTS 


2.01 


2.02 
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MANUFACTURERS 
A. Cutler-Hammer 
B= 
Cc. ® 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 

A. The retrofit kit shall be designed to allow use of the power circuit breaker to operate as rated 
by the original manufacturer. 

CONSTRUCTION 

A. The kit shall be designed using an automatic resetting type direct trip actuator. 

B. All mounting brackets shall be yellow zinc chromate plated to inhibit corrosion. 


C. Current sensors utilized shall be tested to be within + 10% at 15 times tap rating and within 
+ 3% at 10 times tap rating. 


D. Mounting hardware shall be carbon steel Grade 5, zinc plated, yellow chromate finish. 

E. For systems requiring control power, the kits shall be designed to allow the use of a breaker 
mounted control power transformer to minimize switchgear wiring. 

WIRING AND TERMINATIONS 


A. All wire preparations, connections, stripping, terminations and techniques are to be 
performed according to the latest IEEE, NEC, and/or NEMA industry standards, 
specifications, codes and guidelines. 


TRIP UNIT PROTECTIVE DEVICE 


“ Note to Spec. Writer — Insert data in blanks 
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Note to Spec. Writer: 

Utilize the applicable paragraphs for the type of trip unit(s) desired, and delete the 
remaining non-applicable paragraphs. Mains, tie, and feeders may utilize different types of 
trip units depending on the features desired for the specific application. Suggested format 
as follows: 


Digitrip RMS 510 - Basic protection and curve shaping (Paragraphs 2.07 A through J) 
Digitrip RMS 610 - Same as 510 plus local current display (Paragraphs 2.07 A through N) 
Digitrip RMS 810 - Same as 610 plus energy monitoring/display, and remote 
communications (Paragraphs 2.07 A through R) 

Digitrip RMS 910 — Same as 810 plus voltage, power factor, and harmonic analysis and 
display (Paragraphs 2.07 A through S) 


Each circuit breaker shall be equipped with a solid-state tripping system consisting of three 
(3) current sensors, microprocessor-based trip device and flux-transfer shunt trip. Current 
sensors shall provide operation and signal function. The trip unit shall use microprocessor- 
based technology to provide the basic adjustable time-current protection functions. True 
RMS sensing circuit protection shall be achieved by analyzing the secondary current signals 
received from the circuit breaker current sensors, and initiating trip signals to the circuit 
breaker trip actuators when predetermined trip levels and time-delay settings are reached. 


. Interchangeable rating plugs shall establish the continuous trip ratings of each circuit 


breaker. Rating plugs shall be fixed-type as indicated. Rating plugs shall be interlocked so 
they are not interchangeable between frames, and interlocked such that a breaker cannot 
be closed and latched with the rating plug removed. 


. Complete system selective coordination shall be provided by the addition of the following 


individually adjustable time/current curve shaping solid-state elements: 
1. All breakers shall have adjustment for long delay pick-up and time. 


2. [Main] [Tie] [and Feeders] shall have individual adjustments for short delay pick-up and 
time, and include selective I*t curve shaping. 


3. [Main] [Tie] [and Feeders] shall have adjustable instantaneous pick-up. 


4. Breakers, where indicated on the drawings, shall have individually adjustable ground 
fault current pick-up and time, and include selective flat or Pt curve shaping. 


. The microprocessor-based trip unit shall have both powered and unpowered thermal 


memory to provide protection against cumulative overheating should a number of overload 
conditions occur in quick succession. 


._ Trip units shall include zone interlocking capability for the short-time delay and ground fault 


delay trip function for improved system coordination. The zone interlocking system shall 
restrain the tripping of an upstream circuit breaker and allow the circuit breaker closest to 
the fault to trip with no intentional time delay. In the event that the downstream breaker does 
not trip, the upstream beaker shall trip after the pre-set time delay. 


. For trip units without an instantaneous adjustment, a discriminator circuit shall be provided 


to prevent the breaker being closed and latched on to a faulted circuit. 


. Where internal ground fault protection is specified, settings shall not exceed 1200 amperes. 


Provide neutral ground fault sensor for four-wire loads. 


= Note to Spec. Writer — Select one 
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H. The trip unit shall have an information system that utilizes battery backed-up LEDs to 
indicate mode of trip following an automatic trip operation. The indication of the mode of trip 
shall be retained after an automatic trip. A trip reset button shall be provided to turn off the 
LED indication after an automatic trip. A test pushbutton shall energize an LED to indicate 
battery status. 


|. The trip unit shall be provided with a representation of the time-current curve on the trip unit 
that indicates the protection function settings. The unit shall be continuously self checking 
and provide LED indication that the internal circuitry is being monitored and is fully 
operational. 


J. The trip unit shall contain an integral test panel with a test selector switch and a test push- 
button. The test selector switch shall enable the user to select the values of test current 
within a range of available settings. The basic protection functions shall not be affected 
during test operations. The breaker shall be capable of being tested in either the “Trip” or 
“No Trip” test mode. Provide a keyed receptacle for use with an auxiliary power module. 
The auxiliary power module shall allow the breaker trip unit to be tested with a 120-volt 
external power source. 


K. A four-digit 3/4-inch high, LED alphanumeric display shall be provided to indicate the 
following data: 


1. Cause of trip 

2. Instantaneous value of maximum phase and ground current 

3. Level of fault current that initiated an automatic trip operation 

4. Display shall be high output LED for low-level light readability. LCD displays are 
unacceptable. 


L. The trip unit shall include a power/relay module which shall supply control power to the 
readout display. Following an automatic trip operation of the circuit breaker, it shall maintain 
the cause of trip history and the mode of trip LED indication as long as its internal power 
supply is available. Internal relays shall provide contacts for remote indication of mode of trip 
and high load. 


M. Ared LED High Load Alarm shall be provided on the face of the trip unit pre-set to turn on 
when 85% of the trip setting is exceeded (a 40-second delay shall be provided to avoid 
nuisance alarms). 


N. Metering display accuracy of the complete system including current sensors, auxiliary CTs, 
and the trip unit shall be +/- 2% of full scale for current values. 


O. The trip unit shall include a potential transformer module, suitable for operation up to 600V, 
50/60 Hz. The primary of the PTM shall be connected internally to the load side of the circuit 
breaker through a dielectric disconnect plug. The unit shall calculate energy monitoring 
parameters as follows: 


1. Peak demand (Megawatts) 
2. Preset demand (Megawatts) 
3. Energy consumption (Megawatt-hours) 


P. The energy monitoring parameter values (peak demand, present demand and energy 
consumption) shall be indicated in the trip unit alphanumeric display panel. 


Q. Metering display accuracy of the complete system of full scale shall be +/- 3% for power 
values, +/- 4% of full scale for energy values. 
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R. The trip unit shall be equipped to permit communication via a network twisted pair for remote 
monitoring and control. The trip unit shall be provided with an address register for 
identification on the network. All monitored values shall be transmittable over the network. 


S. For enhanced system analysis the following additional parameter values shall be calculated 
and indicated in the trip unit alphanumeric display panel: 


1. Line-to-line voltage 

2. Power factor 

3. Percentage harmonic content 
4. Total Harmonic Distortion (THD) 


NAMEPLATES 


A. Front of trip unit shall indicate trip functions, LSIG for example, in a graphical format on the 
front of the trip unit. 


ACCESSORIES 


A. An Auxiliary Power Module will be supplied as an accessory for bench testing and zone 
interlock testing if so equipped. 


PART 3 EXECUTION 
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EXAMINATION 


FACTORY TESTING 


A. Standard factory tests shall be performed on the equipment provided under this section. 


INSTALLATION 


A. The retrofitter shall install all equipment per the manufacturer's recommendations and the 
Contract drawings. 


FIELD QUALITY CONTROL 


FIELD ADJUSTMENTS 


A. Adjust trip unit setpoints based on results of a coordination study. 


FIELD TESTING 


A. Retrofitted breakers must be tested using the Primary Injection method to confirm the entire 
system operation (including sensors) as outlined by the manufacturer. Only qualified 
persons, as defined by the National Electric Code, who are familiar with the installation and 
maintenance of Power Circuit Breakers should perform this work. 

MANUFACTURER’S CERTIFICATION 


TRAINING 
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